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Aberrant right subclavian artery (ARSA) is the most common brachiocephalic congenital abnormality. Most patients are asymptomatic, but 5% of patients will develop dysphagia as the ARSA runs posterior to the esophagus, creating a mass effect as the artery grows.[@bib1] This anatomic variant was first described in 1761 by London surgeon David Bayford, and the syndrome, coined dysphagia lusoria, was described in 1979.[@bib2] The incidence of ARSA is 0.4% to 2.3%, and 60% of patients with ARSA will have a Kommerell diverticulum at the origin of the aberrant subclavian artery.[@bib3], [@bib4] This diverticulum is a remnant of the dorsal aorta from embryonic development; enlargement of the artery may cause an aneurysm, resulting in thoracic aorta dissection or rupture. Open, endovascular, and hybrid approaches to repair have been described.[@bib3] The Amplatzer vascular plug (St. Jude Medical, St. Paul, Minn) was first used to occlude an aberrant subclavian artery in 2006.[@bib5] This case illustrates proximal migration of an Amplatzer plug in an ARSA, resulting in recurrent dysphagia. The patient provided informed consent for publication of this case and all associated images.

Case report {#sec1}
===========

A 54-year-old woman presented to her primary care physician in 2014 with a yearlong complaint of dysphagia and dyspnea. During the preceding year, she had difficulty in swallowing solid food, pills, and liquids. She had an unremarkable medical and surgical history and no significant family history. Her body mass index was 27, with otherwise normal findings on physical examination. She had no significant weight loss. During workup for her dyspnea, a computed tomography (CT) scan of the chest was ordered by her pulmonologist; this demonstrated an ARSA passing posterior to the esophagus, resulting in compression. Furthermore, CT revealed a large (2.5 cm) Kommerell diverticulum ([Fig 1](#fig1){ref-type="fig"}). A subsequent Gastrografin contrast study revealed normal esophageal motility, no evidence of Schatzki ring, and a prominent extrinsic mass effect on the cervical esophagus at the level of the aortic arch. She was referred for operative management with the diagnosis of dysphagia lusoria. Before surgery, standard laboratory test results, coronary angiography findings, and pulmonary function test results were unremarkable. The proposed surgery was a staged endovascular repair, with left carotid-subclavian bypass and left subclavian artery proximal occlusion followed by a second operation with right carotid-subclavian bypass, right proximal subclavian artery occlusion, and thoracic endovascular aortic repair (TEVAR).Fig 1Computed tomography (CT) reconstruction of posterior view of the aortic arch demonstrating aberrant right subclavian artery (ARSA) and Kommerell diverticulum.

The patient underwent a left carotid-subclavian artery bypass with 8-mm heparin-bonded externally supported polytetrafluoroethylene. The following day, the patient was taken to the endovascular suite, where a 16-mm vascular occlusion plug was placed to occlude the left subclavian artery through a transradial approach; this was staged because of unavailability of the hybrid suite on the day of her first operation. She was discharged the following day without complication.

The patient was brought back for the second stage of surgery 2 months later. She first underwent a right carotid-subclavian artery bypass. A 14-mm vascular occlusion plug was deployed in the right subclavian artery just proximal to the vertebral artery ([Fig 2](#fig2){ref-type="fig"}). Through a right femoral cutdown, TEVAR was performed with a 28- × 150-mm Bolton Relay (Bolton Medical, Sunrise, Fla) thoracic graft. Completion arteriography revealed no evidence of endoleak or other complication. The patient was discharged 2 days later without complication.Fig 2Immediate postoperative computed tomography (CT) showing the vascular occlusion plug (*red arrow*) just proximal to the origin of the right vertebral artery (*yellow arrow*).

At 1-month follow-up, the patient was recovering normally with complete resolution of her dysphagia. CT angiography revealed the aortic graft in appropriate position with exclusion of the aneurysm and widely patent bilateral carotid-subclavian bypass grafts.

The patient continued to do well until 13 months after surgery, when she complained of recurrent dysphagia. CT arteriography revealed proximal migration of the right subclavian vascular plug in the ARSA to a position causing external esophageal compression ([Fig 3](#fig3){ref-type="fig"}). This was confirmed with an upper gastrointestinal contrast study ([Fig 4](#fig4){ref-type="fig"}).Fig 3Computed tomography (CT) arteriogram (*left*) demonstrates proximal migration of the vascular occlusion plug in the aberrant right subclavian artery (ARSA) compared with intraoperative angiogram (*right*) with tip at right vertebral artery origin.Fig 4Upper gastrointestinal contrast study demonstrating external esophageal compression (*arrow*) by vascular occlusion plug.

The patient was taken to the operating room. A right posterolateral thoracotomy through the fourth intercostal space was performed, and after mobilization of the esophagus, the ARSA was identified and isolated to the origin of the Kommerell diverticulum. The vascular plug was palpated within the artery and removed through a transverse arteriotomy after proximal and distal control. The artery was then ligated and divided. Postoperatively, the patient developed a chylothorax, which was successfully treated with octreotide and a no-fat diet; she was discharged home on postoperative day 6. She recovered uneventfully and has had resolution of her dysphagia.

Discussion {#sec2}
==========

Women represent 75% of patients with a left-sided aortic arch and ARSA.[@bib6] Whereas the majority of ARSAs will course posterior to the esophagus (80%), the ARSA may course in between the trachea and esophagus or anterior to the esophagus in 15% and 5% of cases, respectively.[@bib7] Although most remain asymptomatic, an aberrant subclavian artery can produce dysphagia, chest pain, dyspnea, or blood pressure differences in the upper extremity.[@bib8] The prevalence of ARSA is low, but the incidence may be increasing as advanced imaging for other medical issues becomes more common. Whereas there is no consensus, it has been proposed that patients who are symptomatic, have a diverticulum orifice \>30 mm, or have a diameter of the descending aorta adjacent to the diverticulum \>50 mm should undergo surgical repair.[@bib9], [@bib10]

Tanaka et al[@bib10] reviewed 179 interventions for diverticula of Kommerell from 2004 to 2014. Open repair represented the majority (75%), followed by hybrid TEVAR (21%) and total TEVAR (4%). They concluded that the choice of treatment strategy should be based on anatomy, the patient\'s comorbidities, and the surgeon\'s experience. In our patient, with an ARSA and left-sided aortic arch, a two-stage hybrid approach was used that has previously been described by Idrees et al.[@bib11] In a series of 10 patients, 3 patients underwent a two-stage approach in a similar fashion to our patient and had no deaths after a mean follow-up of almost 2 years. Prior successful intentional endovascular occlusion of both subclavian arteries has been reported as long as a carotid-subclavian bypass is performed to reduce complications of upper limb ischemia or subclavian steal.[@bib12]

The use of a vascular plug in a hybrid operation for ARSA with a Kommerell diverticulum was published more than a decade ago and has been used by other centers.[@bib5], [@bib13] Because of the short distance of the origin of the vertebral artery and the proximal anastomosis of the right carotid-subclavian bypass, the vascular plug was thought to be ideal as an occlusive device. This device has been reported as a user-friendly and accurate occlusive device for medium- and large-diameter vessels with high flow.[@bib14] Its application spans from splenic artery embolization to arteriovenous fistula closure and treatment of pelvic congestive syndrome.[@bib15] Very few complications, including migration, are reported in the literature.

Migration of an Amplatzer plug was reported by Maleux et al[@bib16] after it was used to inhibit backflow from the left subclavian artery following extra-anatomic bypass for a thoracic aortic coarctation. However, unlike in our patient, these authors were able to treat their patient conservatively without the increased morbidity of an open operation. It seems likely that retropulsion occurred because of repetitive force from inflow from the carotid-subclavian bypass, coupled with the relatively large size of the proximal artery. To our knowledge, this is the first case report of migration of an Amplatzer plug in the treatment of ARSA. Device migration resulted in recurrence of dysphagia, with need for thoracotomy and plug extraction. Whereas migration of the Amplatzer plug does not appear to be a common event, we present this complication to warn future surgeons of possible deleterious effects after its use. Vascular plugs should be used in these hybrid operations only with caution. Strong consideration should be given to coil embolization of the artery proximal to the plug either as an alternative technique or to prevent retropulsion of the plug if one is used.
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